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| : remedlatlon at the Boeing Realty _Corporatlon_ s.(BRC) s Forter C- 6 Facrhty (the 31te) located 1n._'
e Los Angeles; California. Enhanced in-situ bioremediation (EISB) was selected. as the preferred

" remedial option for groundwater. Subsequent to approval from the California Regional Water - o
- Quality Control Board, Los Angeles Region (LARWQCB), the initial phases of EISB have been R
g im‘pl’em'ented an'd tested Ba's'ed on. the initial resulfs of the EISB' and because of changes"in t’he SR
evaluation to address the source areas of the former Burldlngs 1/36 and 2. The remainder of this -
_-section presents the objectives of the feasibility evaluation, the 1mpacted media, the chemicals of _
potentlal concern, and the report organlzatlon = R R R NTRPITeS S R R

The objective of this fea31b1hty evaluation is to support the selection of the ‘most approprlate N
remedial alternative(s) based on - effectiveness, implementability, and cost: for reducing the .
- concentrations ‘of the chemicals of concern. (COCs) at the source dareas within the former = . .
. Buildings.1/36 and 2 areas. To achleve this. obJectlve the followmg factors Were con51dered and
CUevaluated: ' e

L 1 2 REMEDIATION TARGET ZONES

" The ‘hydrogeologic units that. are subject to source area remedlatlon include the B Sand,- the o
" C-Sand, and the Gage Aquifer benéath the site. The B-Sand extends from approximately 65 feet, .= -
‘where .groundwater is encountered, to 90 feet below ground surface (bgs). The C-Sand extends -
~ from -approximately 90 to- 120 feet bgs.  The Gage Aquifer extends from approximately 150 to
200 feet bgs. The source ared for the B-Sand is defined as the area containing greater than -
75,000 pg/t of trichloroethene (TCE).  The source area -in the C-Sand-is defined as-the area
" containing greater than 1,000 1ug/€ of TCE. The extent of impact of site chemicals on the Gage
Aquifer is currently unknown. However, because of recent detection-of TCE in wells-adjacent to

......... : R\Uﬁ:[lcg\N _

BOE-C6-0012072



Draft Feasibility Evaluation o
Source Area Remediation

.................... ForrnerC-6Fac1hty RREER ) ) Pﬂ.gEG
Los Angeles, California R . T August 19, 2005

(VOCS_) and_oxygenated _compounds at ‘the site. - However; in. terms of concentratlon and. o SR

~distribution, TCE.and 1,1-dichloroethene (1,1-DCE) are the most prevalent compounds detected. .~

" Therefore, thése two consfituents are considered as the key COCs for this feasibility evaluation.
“In addition to VOCs, hexavalent chromium has also been detected at the site. However, ‘the-

. 'source of hexavalent chronnum is from oft- 51te areas to the West of the- 51te ‘and therefore, is not

o '1 4 REGULATORY FRAMEWORK

“The LARWQCRB has been the overSIght agency for the site since. 1nvest1gat10ns began and - o
remains -as such to date. The LARWQCB has -also jurisdiction over the facilities located to the . =
-east; referred to as East Normandie Sites. . The department of Toxic Substances Control (DTSC) .
is the oversight agency for International Light Metals (ILM) located to the west of the site.” The .

- U.S. Environmental Protection Agency (U.S:. EPA) is the-oversight agency for the Montrose and

. Del Amo Superfund sites.. Although the LARWQCB is the oversight agency for the Former C-6. -
" Facility; BRC has ‘complied with U.S. EPA’s request to complement the existing database. =
- However, BRC is committed to contlnue all 1nvest1gat10n and remedlatlon act1v1t1es under the'__ -
_ _.Jurlsdlctlon of the: LARWQCB o o Lo R

. _.Sect10n2 () presents the hydrogeologlc and. groundwater quahty characterlstlcs of the: 51te- _
N Sectlon 2.0 also prov1des a- br1ef descrlptlon of the condltlons of the adjacent facﬂltles to the_ 3

_'presented in. section 3.0. The screening and evaluat10n of remedial techn010g1es 1s presented in
Section: 4 0. The selected remedial alternatives are presented in Section 5. O A ;

RUI J,co_N
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This section SU'nj'rnarizes the 'eharaeteristic's' of ‘the site 'pe'r"t'i'nent to 'the"deyelopment of the

- feasibility evaluation. In addition; this séction provides . relevant 1nformat10n for the: fathtles_ .............. S
e - located adjacent to or in the- Vlclmty of thesite. = - . _ T PR
2.1 SITE CHARACTERISTICS _________________

o ~goil quahty, and- groundwater quahty ~Other factors considered. in _selectlng the: remedial
RIRIR R - alternatives include the existing infrastructure, current understanding of past remedial measures, -
- plans_for additional -development of the. 31te and environmental conditions of the facilities
-~ located in the Vlclmty ofthe s1te S ' IRERRRRERET :

2.1.1 - Site Locatlon and Settmg

_The site is located at 1451 West Knox Street (formerly 19503 South Normandle Avenue) inLos
- Angeles, California: The:site location is shown in Figure 1. The-site occupies approximately 156
" acres and it is bounded by 190th street to the north; Normandie Avenue to-the east: Montrose: -
. Chemical ‘Corporation (Montrose), Jones Chemical to the south; and ILM to the west. This
description represents the footprlnt of the site pr10r to the sale of any portlon of the property A :
_ plan of the site-and Vlclnlty is shown in Flgure 2. '

 The site _Is--surrounded.by several propertles- with documiented groundwater contamination:
- Immediately to the east, there are several facilities referred to as East Normandie Sites which are
- currently under investigation with LARWQCB-oversight. Also tothe east.and to the south of the
~site, the Montrose/Del Amo sites have been investigated extensively (Figure 2). Jones Chemical -
. to the south of ‘the site and the ILM -property to.the west of ‘the site have groundwater
- contamination plumes originating from their respective operations. ~ The most common -
~contaminant among all properties investigated is TCE. The principal contaminants at the East
“Normandie Sites are the chlorinated VOCs.. The principal contaminarits present at the Del Amo
‘site are benzene and TCE. The primidry’ contaminant present at the Montrose site that extends’
- onto the Former C-6 Facility is chlorobenzene. The primary contaminants present at the [ILM site .
) that exterid onto the Former C 6 FaCIhty are TCE and hexavalent chrornlum o

. Based. on 4. joint feas1b1hty study conducted for the Montrose and Del Amo Superfund s1tes- R
~(CH2M Hill, May 18, 1998), the U.S. EPA has issued a Record of Decision (ROD) dated March
1999. Among -otlier ‘things, the  ROD  requires implementation. of a -groundwater =
extraction/injection system. Although the remedial design of the system has not formally started,
large-scale pilot tests are currently being planned. : According to U.S. EPA, these long-term pllot'. ERNE
-.tests are intended to be implemented- in phases foward achieving the full-scale remedy

_______ O wmcon
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Pr1or 10 1940, the site was reportedly farmland. Between 1940 anid 1952 1ndustr1al usesof the '
[EU o site included aluminum and steel production. From 1952 to 1992, portlons of thesite were used -~ -
S . for the manufacture of aircraft and aircraft parts. A limited amount of assembly and activities _
S related to warehousinig cotitinued through mid-2000 when business operations ceased... For
‘redevelopment purposes; the site was dividéd into four parcels, A, B, C and D (Flgure 2) Site.-

' 'redevelopment is. Currently 0ng01ng w1th plans for cornpletlon n: 2006

' Soﬂ and groundwater 1nvest1gat10ns at the site. began in 1987 Slnce then ‘numerous borlngs have S .
- been drilled and samples have been collected io-assess the potential environmental impact of the
~site operations on soils underlying the site. A-total of 50 groundwatér monitoring wells have. -
been installed to define  the -hydrogeologic and  watér quality characteristics of - the” site:
" Sevenieen of the 48 wells have been abandoned as a result of" redevelopment activities:- Table. 1 L
" presents the groundwater monitoring well construction details of the ex1st1ng wells.

Lo part of the 1mplementat1on of the EISB All monitoring and amendment wells are perforated .
""" . githerin the B-Sand or the C-Sand.  Two wells have recently been installed in the Gage Aqulfer _
. but the resultsof Water quahty analy31s of these Wells dare not yet avallable

2.1 3 Reglonal Geology and Hydrogeology

The geology and. hydrogeology of the region surroundlng the site are reported by the Cahfornla _
‘Departinent-of Water Resources. The site is located on the Torrance Plain- at an elevation of -~ .

- about 50 feet above mean sea. level (MSL). The DWR defines this aréa as a Pleistocene-age -
-marine surface and subdivision of the West Coast Basin/Costal Plain of Los-Angeles and Orange -
“Courities. The groundwater basms that have been deﬁned in the area are shown in F1gure 3.

_ --Reglonal topography is generally ﬂat with an | eastward ground surface slope of about 20 feet per R
- mile(Iess than 0.5 percent). Surface drainage is generally toward the Dominguez Channel, about -
- a mileto the east which flows southeast toward the L.os Angeles and L.ong Beach harbors in-San
Pedro Bay. The West Coast Basin inclides a thick sequence (up to 13,000 feet) of marine and
" continental sediments.(Miocene to Recent). The principal hydrogeologlc tinits are the Lakewood
 Formation and the San Pedro Forrnat10n A surnmary of the various reg10na1 geologlc forrnatlons e
- 'is shown’ below B P _ PRy .

1'       }-  3~  ’RyﬁcoN ----------- ---- _______
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................. . Formation Hydrostratigraphic Unit
oo Lakewood Formation (Upper Plelstocene) Bellflower Aquitard Upper. Bellflower. Aquitard | :
S : o REERUERETRRTRI T . : L (UBA) SR e .
B S oo Middle Bellflower  Sand | '
e S e |- : . | (MBFB, MBFM, MBFC) - [ =
............... . Sl e - | Lewer Bellflower Aquitard
....... F ] T | aBmy s
NIRRT o TR Gage Aquifer RN
.~ | SanPedro (Lower Pleistocene) Gage Lvniwood Aquitard (GLA) RS L
''''''''''''''''''' g RO VLl Lynwood Aquifer (LYNWOOD) L R
S R EET I Unnamed Aquitard R
' L SRR L Silverado-Aquifer

- According to DWR (1961), the Lakewood  Formation includes all of the upper PIelstocene'. :
' sediments in the Los Angeles Coastal Plain area, which in the sité area would include the Semi--
.. Perched aquifer, the Bellflower Aquitard anhd the (Gage Aquifer. Based on correlations of site - o
stratigraphic data with the data from adjacent sites, it appears that the Semi-Perched aquifer is .
absent at the site.. The: Béllflower Aquitard 1is a heterogeneous mixture of continental, marine,
- and wind-blown sediments, mainly consisting of clays with sandy ‘and gravelly lenses (DWR, -
-1961). The base of Bellflower Aquitard is about 100 feet below MSL or about 150 feet bgs in the
sife aréa. The Gage Aquifer is the water-bearing zone of fine to. medium sand and gravel
~ confined by the BellﬂoWer Aqultard The Gage aquifer is reported to be about 40 to.50 feet thlck .
cointhesitearea. L T

- The LakeWood Format1on is underlain by the Lower Pleistocene San Pedro Formatlon which - R
- extends to about 1,000 feet bgs in the site:area. Major water-bearing zones within the San Pedro
" 'formation are the Lynwood aquifer and the Silverado aquifer These are reported to be about 300 -
and 500 feet bgs respectlvely, in the site area (DWR 1961) - L

B Groundwater management W1th1n the West Coast Bas1n has been under the control of a -
_ Watermaster ‘since the mid 1940s to minimize impacts from aquifer over-pumping and. the =~
- resulting water quality’ degradation due to -saltwater intrusion .and industrial and agricultural -
- cactivities.  All groundwater withdrawals must be approved by the: Watermaster. . Currently, two:
- active reinjection programs are operating: in the basin. The first is the West Coast Basin Barrier
. wells located just inland of Santa Monica: Bay, ¢ miles west of the Former C-6 Facility. The -
- second reinjection program is the Dominguez Gap Barrier located in the Wilmington/Carson area. -
- along Sepulveda Boulevard. Together, these programs: inject approximately 20,000 acre-feet per
- year of imported water back into the basin. This.injection has caused water levels'in the basin to-
. rfecover approximately 20 feet or more-in the Upper Pleistocene and Recent aquifer since their -
* historical lows in the: late. 19605 Reglonal groundwater ﬂow in the upper witer-bearing umts 18
“generdlly east-southeast: - : - '

' BOE-C6-0012076
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Basin Watermaster - These- Water rlghts were leased by the Douglas Aircratt: Corporatlon from |
“the U.S. Navy on a long-term basis. All three wells, completed W1th1n the Gage aqu1fer have'_

| “been abandoned in accordance with state and local guidelines.

'___'2]4] SzteGeology

2 1.4 Site Geology and Hydrogeology

o _ Takewood Formatior. The_majorlty of the_momtorlng_wells _extend to approxnnately 90 feet bgs

- The upper 20 to.50 feet are predominantly silts and clays that increase in thickness to the east. A 3
" ’sandy. zone underlies the fine-grained soils and dips to the east. This zone:is generally 80 to 100 -
- feet thick and contains both continuous and discontinuous layers of fine-grained sediments. The

- sandy unit is underlain by another fine-grained zone at approximately 110 to 120 feet bgs. Two

. cross-sections were developed to depict the site stratigraphy, and are oriented as shown in .
Figure 4. The cross-sections presented in Figures 5 and 6 depictthe following stratigraphic units: .

- Upper Beliflower Aquitard (UBF) -

- The relatlvely ﬁne gralned Upper Bellﬂower Aqultard (UBF) i continuous 4cross the area but i

-+ Middle Bellflower Sand (MBFB) .~ o N
-+ “Middle Bellflower Mud (MBFM) .0 00 o
-+ Middle Bellflower Sand (MBFC) . . S BRI R o

-+ Lower Bellflower Aqu1tard (LBF) ' S R RPR T,

&S '.Gage Aqu1fer L L T

“thins to the northwest and ‘southwest. The UBF is comprised ‘of laminated to massive yellowish

-~ brown muds with local sands and fosiliferous zones: The UBF is found at the surface beneath the _: :
- site and is-approximately 25 feet thick. SRS REARTITCPINS :

K E-The Middle Bellflower Sand is a massive, hght yellow1sh brown, fine 10 medlum sand w1th local o
muddy zones. An-extensive mud layer reférred to as the Middle Bellflower Mud. (MBFM)

- locally’ interrupts. this . sand. Where divided, the sand subunits are refeérred to as the B-Sand

e (MBFB):and C-Sand (MBFC). The MBFM is discontinuous across the area and is comprised of - |
- laminated silts and layered silts and very fine sands. Deeper borings at the former ILM facility

and the site do not-always encounter the MBEFM. The MBEFM is 25 to 40 feet thick and is found _'
- at different depths across the site; ranging from an approximate minimum depth of 40 feet bgs to-

“-an approximate maximum depthof 80 feet bgs. The MBFC is found-at approximate depths of 65 -

. to 90 feet bgs in the Western portlon of the site to 90 to 120 feet b‘g‘s in the"eastern._portion' of the

site.

The ﬁne—gramed Lower Bellﬂower Aqultard (LBF) appears 1o be contmuous across the ared. It o
. occurs at an approx1mate depth of 110 to 120 feet bgs and ranges in thickness from 1010 25 feet

5 ________________ | | RUBIZCON

BOE-C6-0012077



Draft Feasibility Evaluation o
Source Area Remediation

FormerC-6Fac1hty B LR LR TR LR L — . . ) SRR Pag'e 1 1
Los Angeles, California - Sl ) . .

: :2 ] 4.2 Szte Hydrogeology

Groundwater at the site is encountered at. depths of 60 to 70 feet bgs in the relatively permeable' N

sediments of ‘the Bellflower Aquitard. -Wells installed in the Middle Bellflower Aquitard are . =~ S
"""" perforated either in the B-Sand or the C Sand.. Table 1 shows the construction -details of the -
' wells including the perforated 1ntervals _ . o L :

_ .Water levels in the basm have been rlslng, prlmarlly because of Watermaster s management. o
pohcles Maximum ‘élevation _of the.water_tables_ appears 1o have been reached in 1999. Since
. then, slight basin-wide decreases have been noted. As showii in Figures 7 and 8, the water levels.
- at the site have risen several feet:-from 1987 to 1999. The hydrographs show that these wells have

responded un1formly to the-regional conditions.. ' BRSPS PRRS UL

o Flgure 9 presents the: groundwater contour map using ‘the 2004 water level data (for the water
- table/B- Sand). The ditection of groundwater flow beneath the Former C-6 Facility is to the
- south, whileat ILM; the groundwater flow direction is primarily to the east/southeast toward the
‘Former C-6. Facility. To the northwest -and- east of ‘the site, the appareiit ‘groundwater flow
~direction is to the southwest. Historic groundwater flow directions and gradients in the southern ™ -~
- portion of site are e"xpected to have been influcticed by water injection activities at the Montrose
- property.  Based on a review of historical groundwater €levation data there 1s no- s1gn1ﬁcant'
h downward gradlent from the B-Sand to the C-Sand. -_ SR

- As shown in Flgure 10, the: groundwater flow d1rect10n in the C-Sand beneath the site and in off- I
. site areas is 1o the southeast. Tn-the Gage Aquifer, ‘as shown in Figure 11 the: groundwater ﬂow‘
. d1rect10n is to the southeast ----- R R TRPO : : :

o grad1ents_ are not expected to substantlally alter ‘groundwater . transport at- the _site, which is
predominantly lateral in nature. From the Del Amo Study Area wells, comparison of reported
water levels of various hydrogeologic: units shows generally a similar downward gradient from. "

- the upper units to the lower units, ranging from 0.0027 f/ft to- 0.187 ft/ft. A liiited number of -

i Iocation's h'ave 'exhibite'd an upward 'gradient 'The hy‘drau'lic 'param'eter's' for the B Sand 'and :

. _ 'reportedly 36 feet per day (CH2M Hlll October 2004)

. 2 1 5 Nature and Extent of VOCS in Groundwater

Groundwater quality 1nvest1gat10ns have shown the presence of chlorinated VOCs and 1norganlc '
*constituents in the Middle Bellflower Sand beneath the site. The historical data collected at the
adjacent Del . Amo/Montrose pioperties  demonstrate the presence of . chlorinated ‘and . non-
- chlorinated VOCs and certain-other chemical parameters in aqulfers underlylng those facilities.

BOE-C6-0012078
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The most recent compreliensive set of groundwater monitoring for the site and vicinity was
~ performied mostly during January through April 2004.- This includes data from the Former C-6 R o
_ TFacility, ILM, Montrose; Del Amo, Paccat, American Polystyrene, and Ecology Control L '
. Industries. The significant findings for each water- bearmg ZOone are summanzed below L

LTI 2050 BSandWaterQualzty RIS e L

‘The highest: concentrations of chlorinated VOCs detected in- groundwater at the site mclude TCE L
- and 1,1-DCE. The lateral distiibutions of these compounds in the WaterTable/B-Sand at the'site " '
SR - and vicinity‘ are shown in Figures 12 and 13. There appears to be possible TCE sourcesat gach ...
' " of the facilities 'shown in Figure 12. The highest concentration of TCE was detected in Well = . =
S . MW-=03T at the Paccar facility at'a concentration of 18,000 pg/€. Well P-20 at ILM had the next A :
highest concentration of TCE of 6,600 ug/f. At the site, the highest TCE comncentration (5,500
- ug/l) was detected in Well TMW-02, located in the Building 1/36 source area. Montrose Well -~
CL L MW-06, located near the southern boundary of Jones Chemical contained 1,100 ug/f of TCE. - o
At Del Amio, the highest TCE concentration (339 pg/t) was detected in Well SWLO051, located - o
- south of Del Amo site boundary along 204" street. Elevated TCE concentrations observed along
. the western boundary of the site suggest a TCE source originates on the ILM property. Further,” .
“the abserice of 1,1-DCE in the: plume located ‘on a western portion of the site-adjacent to ILM.
- property suggests that the- detected TCE in th1s area does not, orlgmate from the former Bu1ld1ngs'- '
- 2-and 1/36-areas. : : : : '

The h1ghest concentrations of 1,1- DCE at the site or1g1nate in' the V1c1n1ty of the Bu1ld1ng 1/36 R
source area (Figure 13). Well TMW-02 contained 19,000 1ig/€ of 1,1-DCE.. The majority of the - -
. 1,1-DCE is limited to the Building 1/36 source area and does not appear to have migrated offsite.. -
. Theonly significant detections:of 1,1-DCE offsite were found in Montrose Well MW-06, located
.. near the southern boundary of Jones Chemical and ILM Well P-17, located near the center of the -

ILM property at concentrations ‘of 320 “and 340 ug/E respectwely The majonty of the offs1te : _. BN
wells did not-contain 1,1, DCE L

were utilized to ‘generate TCE plumes for theB ~Sand. - Figure 14 shows_the Building 1/36 and

" Building 2 source areas represented by purple shading depicting .the_-g’reate'r_'than 5,000 pg/t -
“plumes. - It appears ‘that the majority of ‘the TCE ‘is contained onsite:  In genéral, the

- concentrations of TCE in the B-Sand have remained stable or have shown a slight decreasing: -

- trend. Appendix A presents TCE concentrations versus time in various wells rear the Building -
_ 1736 and Building 2 source areas-and site boundaries. At the former Bu1ld1ng 2 area, TCE and.
- 1,1-DCE concentrations have not changed significantly while-at the former Building 1/36 area

: :there appears to be a decreasing trend.  TCE concentrations - measured 1n Well DAC Pl located
“at the eastern boundary of ILM, are relatwely constant :

' BOE-C6-0012079
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: conducted in early 2004 _Dlstrlbutlon of TCE and 1,1- DCE in C- Sand groundwater.ls presented R
SR in Figures 15 and 16; respectively. - The highest concentration of TCE was detected in Well
- SWL0029 at a concentration of 3,100 ug/f. This well is located along the property boundary of
- Paccarand Del Amo.- At the site, TCE ranged in concentration from-125 pg/€in Well CMWO00L,.
“located near the southwest corner of the site; to 1,600 pg/t in Well MWCO015, located near the -
- Building 2 ‘source area in the middle of the site. Detected concentrations of TCE at Montrose -
e ‘ranged. from 170 to 710 ng/t. ILM Well P-16C, located in the center of the site, contained 700 -~
o ~ug/t of TCE. ILM Well BL-11C, located along the souithwestern portion-of the site contained. -
AT UR 170 pg/t of TCE. The TCE ini this well is believed to be from ILM based on the groundwater o
o _ﬂow d1rect10n and 1ts locatlon relatlve to’ the Bu1ld1ng 1/36 and Bulldlng 2 source argas. R

' The d1str1but10n of 1 1- DCE appears to be hmlted to the site, with. the exceptlon of 28 p,g/E SN
............. ‘detected in' ILM Well P-16C (Figure 16). The detected concentrations at the site ranged from3.3 "

U to 130 pg/L. This distribution may be Imsleadlng as many of the detection limits in the off-site.
"""""""" _wells were as h1gh as 500 ug/’E ' T x

2001 site-wide 1nvest1gat10n along Wlth the 2004 _monltorlng_ well data were utlhzed_to generate' IR

TCE plumes for the site. - Figure- 17 shows the Building 1/36 and Building 2 source areas -
: " represented. by the greater than 1,000 ug/€ plumes. It appears-that the majority of the TCE is .
e . contained onsite although TCE was detected at 540 ng/l in Well CMWO002, located south of

------- - Francisco Street on Parcel- D -in ‘the -southwest corner of the _s1te -Ag shown in Appendix A,

_____________ - concentrations of TCE and 1,1-DCE i C-Sarid wells show & decreasing trend.. This may be -

R - attributed to the presence of oxygenated and-aromatic compounds that enhance dechlorlnatlon of R
R '-'_'VOCS S L :

shown _T_CE at maximum concentrations of 490 ug_/’E The_dlstrlbutlon_of TCE in the_ Gage. _
- Aquifet is shown in Figure 18. BRC has recently installed two wells in the Gage Aquifer along -
“the eastern site boundary Figure 18 w1ll be updated upon completion -of the Gage Aqu1fer' -
- characterization. . o . -

. _.:'216 NaturalAttenuatlon Monltorlng Data o

o - As definied by EPA’s Office of Solid Waste and Emergency Response (OSWER) d1rect1ve
" Monitored Natural. Attenuation’ (MNA) relies upon a variety of physical, chemical, or biological -~
processes that' under favorable' co'nditiOns act Without hurnan inter'\'f'entiOn to reduce 'the' muss, R

BOE-C6-0012080
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'''''''''''''''''''''''''''''''' . Intr1ns1c b1odegradat10n processes pr1mar1ly reductlve dechlor1nat1on are acfive in port1orts of .
L “the site.. . The degree to  which the biodegradation processes act . ‘to afféct Splume:
- . attenuation/migration appears to. be limited by the amount of organic carbon (electron donor)
e " present. The lines of ev1dence that support these: conclus1ons are summarized as follows '
The ex1stehce of bio- and non—b1odegradat1ori'daughter'products (mamly cis-1 2- BN
: .DCE and 1,1- DCE respect1vely) ___________ RN R TPPR _ "

e Add1t1onal geochem1cal data, 1nclud1ng d1ssolved oxygen depletion and negatwe -
“oxidation/reduction - potential - (ORP) - measurements, indicate that - .conditions
~‘conducive to-anaerobic reductive dechlorination currently exist in some areasof -

_ - the site. . These parameters. have been :measured. durmg routine groundwater_
T '-samphng events begmnmg in 2002, ... R I TUI _

Coo e In January/February 2001, a selected number of wells located upgrad1ent W1th1n o
' S “and downgrad1ent of source areas within the aqu1fer were monitored to further
- assess the degree of natural attenuation across the site. '

: _'.Charactenstlcs of each of the three areas of the combmed plumes (Bulldmg 1/36 Bu1ld1ng 2 and.
' southern port1onfMontrose) where: data were collected are-discussed below o

_2]61 Buzldzng]/36Plume S

Low dissolvéd. oxygen concentrat1ons (Table 2) and ORP measurements. (Table 2)in the Vrc1n1ty
of Wells WCC-03S and TMW-2-indicate the presence of anaerobic conditions that are conducive
- to teductive dechlorination processes.  The presence of biodegradation daughter product cis=1,2-
-~ DCE (2,400 pg/t in Well WCC-3S during March 2004 sampling event) further ‘supports that -
“natural attenuation (reductive dechlorination) of TCE is occurfing in this area of the site. Toluene - -
~..1s present in- this portion. of the plume and appears to be acting as an’electron donor -and -
~enhancing the reductive déchlorination of site contaminants. Ketones (MEK and MIBK) were =~
- also historically present and could also serve as-electron donois. The relatively high-total organic
~carbon (TOCY ¢oncentrations  measured in 2001 in the wells in ‘this portion of the plume,
- compared with background levels, indicate the presence of this anthropogenic carbon. The low
... concentrations of alternate electron-acceptors (nitrate, sulfate) and.the presence-of ferrous iron
S also support the presence of the anaerob1c conditions necessary for. reduct1ve dechlorination. :

.2]62 'Buzldmg2Plume PO L

S .Elevated dissolved oxyger levels and ox1dat10nfreduct1on potentials have been observed in Wells
- located within the vicinity of the former Bu1ld1ng 2 WVells MWB012 TMW 04 and TMW 05)

. jjj  - o RUBICON _-
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ranging from 23 to 48ug1’.1‘1 Wthh is an mdlcatlon that reductive dechilorination is occurrlng_m_.
- this area of the plume; although at a slower rate than found within the Building 1/36 plume. This
‘area of the site also does not exhibit detectable: concentrations of compounds that serve as'
- potential electron donors (i.e.; toluene, natural -organic. matter) to enhance intrinsic reductive -

" dechlorination processes: As a result, BRC installed an EISB systein in this portion of the site in

"2002. -Several injection attempts have: been made with food grade electron donors (molasses;
lactate) since installation that"may now be 'al'tering the subsurface geochemistry in this.area.

- ared (Wells TMW 11 and XMW-09) indicate that some. aiiaerobic activity may._be occurring;: -

however, the lack of ¢is-1,2-DCE does not confirm the procass. -

The potential for cometabolic -

o biodegradation of TCE and DCE exists-at the southern site boundary based on the presence of -

~chlorobenzene (a possible- cometabohte) near the southern boundary and - at the adjacent .

‘Montrose site.

- subsurface “environmeni.

Avallable data_dernonstrate that some of these contaminants have

- - affected the subsurface conditions of the:Former C-6 Facility.  Furthermore, future investigation R '
and remediation of certain facilities may also impact the site conditions.. Therefore, this section. - -
'_'presents a brlef descnp‘uon of each of these facﬂltles regardlng the current env1r0nmer1tal

.r-:DelAnx)Sue'_: """
o+ Risto Los Angeles
-+ Ecology Control Industries

s Ametican Polystyrene: Corporatlon

~ -« PACCAR Inc.
. '._Mlghly USA T
Redman Equipment

e Jones Chemical

L International L1ght Metals (ILM)

% Montrose Chemical Corpora‘uon (Montrose)

o -PTOTGCUOH .Agency, .(EP.A)_ Department_ of Toxic Substances Control _.(D_TSC) or California
- Regional Water Quality Control Board, Los Angeles Region (LARWQCB). Figure 2 presents: .~~~ .
) : 'Ioca‘uons and the prmmpal COC’ for gach. facﬂlty Flgures 19 20,and 21 show the dlstrlbu‘uon ST

'BOE-C6-0012082
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____________ 224 DelAmoSrte

A 270 acre synthetlc ‘rubber facﬂlty, known as the Del Amo Slte was operated by several'_ """""
--------------------- companies including ‘Shell- Qil Company and Dow .Chemical _Company from 1942 1o 1972,
- Envitonmental investigations at this facility have shown that the principal COCs are benzene-and o
- chlorinated solvents. In September 1999, USEPA issued a joint Record of Decision (ROD) for - 07
e " ~the Del Amo and Montrose sites. The ROD calls for containing the non-aqueous phase liquids
SRR o _ (NAPLS) rather than cleaning up the aquifers to drinking water® standards.  The ROD also

SR requires implementation of a pump-and-treat system to contain the dissolved ‘plumes. =~ The
""" - respondents for this site ~are prlmarlly Shell Oil Company and the General Services o
Adnnmstratlon ) o AU . . : . e .

: Del Amo and Montrose sites to be a joint s1te_regard1ng_ ground water 1n_vest1gat10n and remedial -
~actions. Recently, US EPA has requested the LARWQCH and the owners/operators of facilities
- adjacent to the:Del Amo and Montrose sites to further characterize the water quality of the Water— _: -
. .bearing zones beneath these sites with emphasis on. the Gage aquifer and the C Sand.  In -
. tesponse, BRC has installed two wells in the Gage Aquifer. - Initial remedial design is expected
~to :continue concurrent with  additional site characterization until mid 2005.. Large-scale _
- .'groundwater extraction pilot tests are anticipated to extend t0:2007 as part of the overall remedy.. -
. US EPA intends to implement the- groundwater remedy in phases e

- mineral 011 The- pr1n01pal COCs are TCE, PCE; methylene. chlorlde -and styrene. Accordlng to
- LARWQCB’s September 24, 2004 letter, TCE and PCE have been detected in on-site soil up to- -
46,000 and 2,400 ug/kg, respectively. American Polystyiene has requested to “‘be removed from
~-all further ground water monitoring, assessment and/or remediation requiréments.” A response -
- from LARWQCB was not available for review.. ... - - Lo

223 PACCAR (Former Trico Industries) L SR

-~ Hazardous ‘materials used at this facility included paiiits, paint thininers, and various types of
.- lubricating and hydraulic oils.- Elevated concentrations of diesel fuel, TCE, PCE, TCA, -and
1,2-DCA have been detected in- soil and groundwater.- "The borings drilled near the northern
- boundary- of the site have shown elevated levels of TCE and PCE at concentrations up to .
7,000 ug/kg. PACCAR has requested ¢losure for soils in the southern portion of the site-and has
_ recommended enhanced b1oremed1at10n to remigdiate the so1l near the northern site boundary '

'BOE-C6-0012083
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224  Montrose Chemiical

""""""""" - The Forn'ler'Montrose Chemical facility is located at 20201 S. Normandie Avenue, Torranee,'

California. It is located immediately adjacent to and south of the Former C-6 Facility. - Moiitrose -
. operated ‘a DDT-manufacturing plant at this. 13-acre property from 1947 to 1982, Chemicals of . -

concern in soil and groundwater include DDT, chloroform, chlorobenzene, benzene, para= =~ S
. chlorobenzene sulfonic acid (pCBSA), and ¢hlorinated VOCs.. In September 1999, the USEPA -
S ‘issued a joint Record of Decision for the Del Amo and Montrose sites.  Recent activities at this: -

I “facility include installation ‘of Gage Aquifer wells, installation ‘of extraction/injection wells;

L - planning for drilling a large number of borings and ‘wells, preparatlon for extraction/injection
s B - pilot tests at flow rates of up to 200 gpm and- reportlng SRRTHEIRITEE, _

225 InternatlonalnghtMetals L T

_ o Internatlonal Light Metals (ILM) 18 Iocated at 19200 S Western AVenue bordered to 1:he north _'
ST by WL 190™ Street and to- the east by the Former C-6 Facility. This 67-acre property was an

: - industrial metal processing company from the beginning of World War II to 1992. Its operations -~
----- - included manufacturing and ‘processing -aluminum and titanium products. - The principal ..~
""" - - chemicals included VOCs such-as TCE and chromium. The wastes of their operat10n.1ncluded. o _
- spent sulfuric acid and sodium hydroxide, waste oils; spent TCA, acid and caustic sludges, spent . .-

petroleum solvents, and PCBs." High concentrations of TCE ard hexavalent chromium have
" been detected at this facility. ILM groundwater quality data: demonstrate that mrgratlon from

- ILM has impacted groundwater- quahty conditions-of the site. .~ : o
In December 2004, .’.[ne”(.}round Water Correctlve Measure Studjrreport was: submltted to DTSC S
on behalf of Lockheed Martin Corporation. The teport recommends a containment and control .~ -

. approach by use- of Bioaugmentation (TRC, December 2004). The objective of this: remedial

. approach isto prevent further migration of COCs to downgradient areas.  DTSC has concluded =
" that the proposed remedy is not.acceptable because it does not address: the offsite plume thatis .. -
: -_'orlglna‘[ed from ILM (DTSC March 28, 2005) ...... RO N S PO : '
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_-_-.31'""g5;1;m,;@MEASURES--- oo i

""""""" ~ BRC has 1mplemented several remedral measufes to retove the potentlal sources of COCs from '. -

o 'the vadose zone. The implemented or ongoing measures are as-follows: SO

s Removal of surface and subsurface features that may - have contrrbuted to the"'

g _':' -Sorl vapor extractron (SVE) from the: vadose Zone. .

. '_"Installatlon of soil vapor barrrers beneath the new bulldlngs erected durlng the R o
: .recents1tedevelopment RER RO SIEE S -

B "'ehmlnatlng _the.sources of COCs and. reducmg _the potentlal 1mpact on .future receptors including
- the underlying groundwater. A summary of SVE operation and effectiveness for the former .~
N Bulldrng 1/36 and Burldlng 7 ateas is presented below.. R R S e

- Interim 'SVE activities were conducted at the former Bulldrng 1/36 and former Burldlng 2 areas
- from 2001 through 2004.. The SVE-treatment systemi extracted vapors from numerous single-
completion and dual-completion wells installed in these areas. The extracted. VOC-containing -
- vapors weré treated using-a series of granular-activated carbon (GAC) vessels. At the former.
* Building 2 area, SVE occuired from Novembir 2001 to November 2002 Vapor extraction at the
former Building 1/36 .arca was initiated - with pilot testing in the first: quarter of 2001 and.
- continued with intermittent full-scale operation ‘until the end of the third quarter of 2004. The .
o SVE system was shut down on September 30, 2004 to allow for site reconstruction act1v1t1es ----- TR

At the former Bulldlng 2 -area, the compound showmg the hrghest concentratlon in the SVE" _
systeri influent was TCE. Additional compounds detected to a lesser éxtent iricluded 1,1-DCE, . -
“ ¢hloroform; toliiene; and PCE. During SVE treatment systerti 6peration from November 2001 to-
-~ November 2002, an estlmated 2 950 pounds Of VOC ass was, recovered (Haley & ‘Aldrich; -
B Aprll 24, 2003) R . -

- were detected at elevated concentratrons n the SVE system 1nﬂuent From July 2001 through N |
... October 2004, the SVE system at the formei Building: 1/ 36 area. recovered an estimated 30 215
' pounds of VOC mass (Haley & Aldrlch October 25, 2004) L B

BOE-C6-0012085
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source of contamlnatlon for the underlylng groundwater -and therefore is not included as the _::_'
-'1mpacted med1a m th1s feas1b111ty evaluatlon Sl R o S

3. 2 GROUNDWATER REMEDIAL MEASURES

o Subsequent to the feasibility evaluation conducted in 2001 Arcadis selected an In—Sltu Reactlve

- Zone (IRZ) technology to enhance biodegradation of chlorinated VOCs in the B-Sand-and C-~ - o
- Sand at the: former- Building 1/36 “and Building 2 areas. Installed prior o erecting the new -~
_ - structures at the site, the systeii inclides 166 wells in the former Building 1/36 area, 138 wells in
Sl ~the former Building 2. area, and the ass001ated plplng and. equlpment 10 convey amendments into. .
e theB-Sandand C-Sand. e . .

R 'Amendment pomts were: 1nstalled to: prov1de a mechamsm for dellverlng carbohydrate solutlons - S
e “- to farget the impacted areas (Arcadis, August: 13, 2004). The points were installed between 75 7 -
o and 125 feet bgs and constructed with 10, 15, 20, or 25 feet of screen. The points: were - '

‘connected via lateral pipes to access vaults located along the perimeter of the buildings. The

system layout is shown in Figute 22. The compornents -of the amendment delivery system
' include temporary tank‘s tanker trucks; 'i'nj ection: system mam"fo‘ld t'ransfer ho'ses cand

- Upon completlon of the system, Arcadis injected food- grade carbohydrate (molasses) into the
- points through the manifold and delivery system. = The -design flow rate was 1,200 gallons per -
point.- Within the first day-of injection, molasses se¢ped into the floorof the buildings indicating
. that some of the injected molasses have not been delivered to the target zones in the Building 2
_area. Also, injection into certain points appeared to reduce with time. Injection- operations =
ceased and. Arcadis ¢conducted a number of tests to .diagnose ‘the issues and difficulties
~encountered. ‘At Building 2, Arcadis conducted an alfernate donor injection test to évaluate the
- viability of other amendment materials and to optimize injection criteria. Arcadis also performed
. pre-injection tests in certain wellsat Lot 8 (Arcad1s January 7 2005) S1gmﬁcant ﬁndmgs of the -
L _Work performed by Arcadis are as follows: . '

+ The seeps encountered in the bu1ld1ngs could have resulted from malfunctlomng SR
' '_:of the points, . defects 1in ‘the conveyance system, and/or ﬂow through more -
permeable zonés of the format1on SRR '

e 'I'nje“ction pressures have ranged from less than 5 psi to gre'ater than 20 ps‘i.-.:.'- o

R "F'lov'v measurements in’di'Cate a.rang'e"of'le'ss than'l ._gpm t'o”'greater ‘than 10 gpm.

RUB_ CON. '
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. The radius of 1nﬂuence of 1njectlon is.reportedly 3feet'in 15 days.

e The effectlveness of molasses 111] ction has not besn assessed by Arcadls ................. o .

"_Based on the above observations and site- spe01ﬁc experlence Arcadls proposed to chatige the -
ST amendmient material from molasses to lactate, modify the injection procedures, increase injection

- volume;. decrease concentration of amendment, and develop contingency plans for any future:
- operations. : . . SRR e - :

'BOE-C6-0012087
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-Prlor 10 screenlng and evaluatlon of remedlal technologles and process optlons the cond1t10ns. _
~-under which the previous: feasibility evaluat1on was conducted and the rationale for the subject
- feasibility ' evaluation' are’ discussed: Also in th1s section ‘source  areas are deﬁned cand

- remediation strategy is presented. f FEITREIE PR
----------- 4. CONDITIONS UNDER PREVIOUS FEASIBILITY EVALUATION. S
L In 2001 BRC completed a feasibility -evaluation - cons1der1ng the ‘site- spec1ﬁc cond1t1ons and ._ )

~ circumstances at that time (Haley & Aldrich/England  Geosystem, July 18, -2001). -~ That

- feasibility evaluation for:the source areas concluded that in situ bioremediation was the most

. -appropriate remediation option. Justifications for proceed1ng with the 1mplementatlon of the
--'selected remedy were as: follows o RIS S o

» Source area’ (greater than 5, 000 ugﬂé TCE) remed1at1on wis a requ1rement by the_ o
- LARWQCB. o e | -

'°_---Mass reduction in source areas Would reduce potential long {erm treatment cost if '
-BRC were to pay its share of remediation -cost. toward the reglonal remedy_ R
contemplated by the Del Amo/Montrose prOJect e : '

S _.Remedlatlon of other areas w1th lower TCE concentratlons was con31dered_ '
~technically -achievable through. monitored natural attenuatlon but econom1cally B
. :1mpractlcal by other actlve technolog1es B

. _There was adequate t1me to install the requ1red infrastructure pr1or to erectmg the =
" buildings at the site. oo TP OO : :

" The Del Amo/Montrose prOJect ‘was relatlvely inactive allowmg sufﬁ01ent t1me '
' forthe selected 1n—s1tu bioremediation to be effect1ve . '

~any short term 1mpact of extraction/injection from the reglonal remedy planned o
- for the Del Amo/Montrose project. oo S

s ".Mov1ng forward with the' implementation of in-situ bioremediation reduced the - L
~chance of becoming a potentlally—respon31ble party in the Del - Amo/Montrose - R
--SuperfundprOJect R : (RS S e, =

SR Based on previous successful experlence and unique approach prov1ded 10 BRC
. the selécted contractor utilized molasses-as an amendment solution. . :

e """ RUBIZCON
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SR "4 2 RATIONALE FOR THE SUBJECT FEASIBILITY EVALUATION S =

'_ Durlng the planning stages of implémenting the in-situ bloremedratlon and “its - subsequent
operation certain unanticipated changes occurred. which led to the initiation of this feas1b1llty
evaluatlon These changes are outlrned as. follows """ SRR, '

B . Because “of slgmﬁcant delays in grantlng the requlred permit; the source--m__
remediation was not performed prior to erecting the buildings but-the amendment
- injection infrastructure -was installed beneath the bulldrngs '

T e Appllcatlon of molasses as 'the primary amendment malerial was not SRR
L - peochemically compatible with the site .conditions and restlted in seeps around
S R -certain injection wells inside the bulldrng ralsrng concerns with: the current .
: : - - 'OWnerS and tenants . .. . . R T R RU . . . .

e .:Il’ljeCtIOIl appeared to take longer than expected with an increase in the number of _ e
-1nJect1ons.and time needed to- accomphsh the remediation: objectlve. S RN

. 'Constructlon of the remediation 1nfrastructure in the former Bulldrng 1/36 area 1s'
- not completed and thus system modlﬁcatlon is stlll posslble

43 SOURCE AREAS '_ o S S |

As’ mentioned: ‘in Section 3.0; potentlally 1mpacted soils beneath the. s1te have either been'-'.:_'
. temediated or are currently being mitigated. Therefore, soils bengath. the sité are not expected to--
- be sources of contamination fo the aboveground structures or underlying aqurfers Consequently, N

- this fea31b111ty evaluatlon does notaddress any vadosé zone soﬂs Sl SRR

" The definition of the source area depends on the .hydrog‘e'ologm unit of interest. The source area .
“in the B-Sand is defined as ‘the area containing greater than 5,000 ug/€ of TCE. As shown in: = -
Figure 14, the greater than. 5,000 g/t TCE area: also encompasses theé majority of elevated = .-
- concentrations. of 1,I-DCE. Therefore; it is likely that addressing the TCE source aréa would - .
~also address 1,1-DCE-impacted zone. Utilizing the known properties of the B-Sand, the mass of
“TCE and 1,1-DCE within the source area is approximately 990 1b. As shown in Table 3; this
“amounts to about one half of the total mass of TCLE and 1,1:DCE in the B-Sand. Therefore, L
“addressing the area with. greater than 5,000 pg/ of TCE WOllld have a S1gn1ﬁcant long term -
impdct on m1t1gatlon of the subsuiface envrronment '

: '. 'jThe concentratlons of COCs in the C-Sand are 31gmﬁcantly lower than those in the B- Sand The. | -
~ - souice area in the C-Sand-is defined as the area containing greater than 1,000 ug/t of TCE. ‘As . o
- .shown in Figure 17, this area coincides with the area containing the highest concentr’ations_'o'f e
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1,1-DCE.. In add1t1on this area conta1ns 81 percent of the total TCE and 1 1- DCE present n the .

C Sand R _ 5 . el -

_Currently, the extent of VOCS n the Gage Aqulfer beneath the site s ot known Recent
investigations ‘conducted at-the Del Amo/Monitrose sites indicate presence of TCE in the: Gage -
-Aquifer near the southern boundary of the:site. Based on this TCE detection, the U.S. EPA has:
dirécted the LARWQCB to tequire the facilities in the area to investigate the-extént of VOCsin
“the Gage Aquifer: In response, BRC has installed two Gage Aquifer wells along the eastern-site

- boundary. ‘ Preliminaiy data indicate that TCE is present in the Gage Aquifer-at the downgradient
boundary of ‘the site.  As-the extent and source of TCE beneath ‘the site’ are not known, if is-
assumed for the purpose of this fea51b111ty evaluation that the Gage Aquifer beneath the source

area Contalns TCE . ’ . .. ....... T T - T ._
........ 44 REMEDIA‘TION“STRATEGY T R P

" The overall strategy in this feasibility. evaluation is developlng alternat1ves that would reduce the. -

- -concentrations of COCs in source areas. Reductlon of concentratlons in.these areas would have:

the follow1ng consequences ) R RERT

. _'M1n1m1z1ng the lateral migration. of COCs: result1ng in concentration reduct1on
-outside of the: source areas wh1ch in turii would minimize off—sne m1gratlon

= e iReducmg the potentlal 1mpact of COCS on vertical mlgratlon from the B Sand

- and C Sand toward the Gage Aqulfer .: e T )

: '_"_"Decreasmg the’ p0351b1hty of 1mpact of any’ eXtractlonfmJectlon that may be S -

' 1mposed by the Del Amo/ Montiose remedy : RRITPIIPREY

The strategy for developlng the remedlal alternatlves cons1ders site- speclﬁc aSSumpt10ns

-¢onstraints, and regulatory conditions, as follows o . =

o - The 1nfrastructure for applying amendments to-the groundwater for the purpose of -
- in-situ remed1at10n will be. completed n the Bulldmg 1/36 and Buildinig 2 areas. .

'+ The areas inside the new bulldmgs are ot acce531ble for any mod1ﬁcat10n to the
- existing system of monitoring: o : -
e -_The eX1st1ng amendment' wells and the assoclated conveyance system are su1table .
- for 1nJect1ng amendment materials into ‘the underlylng groundwater Lo :
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‘4.5 REMEDIATION TECHNOLOGY SCREENING CRITERIA . e
To screen and evaluate applicable reinedial technologies and "process options, effectiveness, _
L - implementability, and cost were used as the principal criteéria. In addition, other factors such as
S ' acceptablhty to regulatory agenc1es and stakeholders were also cons1dered S
451 Eﬂectlveness ARRRTP NI R S e B

" Effectiveness of a remedlal technology is evaluated relatlve to ‘other remedlal optlons for"

_achieving specific remedial objectwes Another factor in the evaluation of effectiveness is the -
RETRP - reliability of a technology to remove, destroy, or treat the COC's. A remedial technology will be
' cons1dered effective 1f it ach1eves temedial objectives W1th1n a reasonable time frame. - -

______________ 452 Implementablllty S R B o o L _
''''''''''''''''''''''' - _;Implementab1l1ty 1§ eifaluated in terms of techmcal and adm1n1stratri?e feasrh1l1ty ofa part1cular_ﬁ.. ol
oo remedial option. Perrmttlng, availability of equipment, access; and achieving target remedial
--------- objectives are among: the factors that affect implementability. L R
453 COSt ______________ | .. e -”::::: | | |
o An order of magmtude cost i sufﬁc1ent durlng the- screemng process of remedlal technologres
A - because it provides-a.basis for comparing various technologies considered. -A more refined cost -

' -analys1s shall be performed dur1ng the selectlon of remed1al alternatlves and Wlll be submitted to
' BRC asa separate document.

Considering the site conditions and. experlence in similar pI'OJeCtS the potent1ally applicable -
- remedial - technologies- were considered —-and . screened. Potent1ally apphcable remedial -

_ _technologles screened are as. follows e e
..... .°_';'Noact10n EE R Y
“+ " Monitored natural: attenuat1on O LR '
v 'Hydrogen.sparglng_ U IR R .'

-+ Enhanced bioremediation - -
-« Permeable reactive barrier
e Inssitu oxidation. e
* -+ Dual-phase extraction

s _Hydrauli¢-containment .-

' The technolog1es that were rejected in the prev1ous feas1b1l1ty evaluatlon were el1m1nated atthe
' . outset - unless current. conditions dictate otherwise: - Also, the technologies that were not
_ ‘supported by proven -field-applied ._record_ were not retained for  further "consideration.

| BOE-C6-001 2091
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________________ 4.6.1 Remedlal Technologles for the B Sand and C- Sand
Poteﬁﬁally apphcable remedlal technolog'l'é's for the B-Sand and C Sand are-as follows
e _Momtored natural éﬁéﬁuatlon : e """" - ____ -
.-« Enhanced in-situ bioremediation (EISB) R RS :

. EISB-with Bivaugmentation ...
e Inssitu chemical oxidation
L. ._Hydraulic-C‘ontainment e e

" Monitored natural attenuation (MNA) 1ncludes the use of ex1st1ng groundwater Wells to momtor e
the changes in concentrations of COCs as-a result of atténuation parameters including dispersion;,

~adsorption, biodegradation, and volatilization. * The advantage of MNA is the least effort and - -~
cost. The disadvantages include least chance ‘of acceptance and most hkely to require future

~actions because of lateral and vertical expansion.of VOCS

Effectiveness _Natural attenuation would be effectlve in contalmng the COCs in certain
SIRERT '-.areasoftheSIte e S . R
- _' Implementablllty Technjcally;" natural attenuation is not intrusive and can casily be
L o "1mplemented Adm1n1strat1vely, it may not be acceptable to the agercies
' ..'.and stakeholders. ... : : : :
' -'__Cbsi:: ''''''''''''''''''''''''''''' Sl "_The cost is expected to- be low and W111 depend on the extent of the .
' IR . applicability, -demonstration of ifs - efféctiveness, -and monitoring -
. ............ : I'equirements, . . N R

Groundwater geochemlstry provides strong evidence 0f active. VOC .blodegradatlon_m the
- Building 1/36 -area.... Thi§ conclusion is based. on. the natural. attenuation monitoring data:

discussed eatlier and appears to be a function of the presence of the organic: contaminants
contr’ibuting toa r'ed'ucing enVironment whi'ch facilita‘t‘es th'e chlorina’t’ed 'solven't' biodeg‘ra‘dation' g
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- the Bu1ld1ng 1736 area. Th1s process: Would create -the reduc1ng env1ronment and provide:
‘Hutrients necessary for source plume remediation. Enhanced biodegradation can be applred by_ -
- direct amendment injection into the source area Water bearlng Zone. :

. The two primary. amendment alternatlves that have been cons1dered for ‘the site 1nclude e
L ' Hydrogen Releasing Compound (HRC) and carbohydrates. . HRC is designed to consume
~-available oxygen and create reducing conditions in the aquifer with a slow release of electrons =
S " via lactic acid degradation. HRC enhances the reductive dechloriniation processes in groundwater -
" and has diffusion properties which eliminate the need for direct mixing/intimate contact with all
- aquifer waters. Carbohydrate injection of either molasses, ‘glucose,: or sodium: lactate into the
- aquifer stimulates anaerobic degradation processes in aquifers by consuming available oxygen
“and ‘releasing hydrogen through fermentation. ~The: hydrogen acts as an. electron donor which
-------- - enhances the reductive dechlorination of contaminants. Methane is produced. as a byproduct of .
.~ the fermentation “process.. Degradation- rates for carbohydrates ‘are relatively fast, requiting
s frequent additions and larger volume appl1cat1ons 16 create necessary m1X1ng to keep degradatlon_
3 processes :

Cltis assumed that the ex1st1ng infrastructure is adequate for the apphcatlon of' these amendments :
‘Based on site-specific: eXperlence and case studies, . sod1um lactate: has been retamed as the
~ o amendmeit material. R [ETR R TP e -

o The.advantages .include acceplance by agencies, low capital cost, and effectiveness in reducing =~
- concentrations ‘in the dissolved and- adsorbed phases. The disadvantages include possible
- operational - difficulties;. possible interference: with current owners and tenants operations,
" uncertain amendment half-life; uncertain effectiveness in blologlcally active zone (BAZ),

" ‘potential for incomplete transformation partlcularly at the former Building 2 area, and. possibly

- loriger than S-year duration. The method is-applicable for the site sinceitisa pass1ve process and -
_idoes not negatlvely influgnce hydraullc gradlents SRR o . Lo

'.Efiectrveness:_ In-situ bioremediation is effectlve except in isolated. ZONes Where the _
L - amendments cannot come in contact with the formation material or the

R : - Sooporespaces e
.Implementablllty Techmcally ot administratively, there is no problem assoc1ated W1th the | _. |
o e -1mplementat1on of'thig technology - - ' '

_C.ost't """" R ._ _' _'_The cost is cons1dered hlgh partlcularly 1f mult1ple injection of
------ : oo dimendment is applied. o : e

'BOE-C6-0012093
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1o overcome the b1olog1cal l11n1tat1ons_ or accelerate complete dechlor1nat1on.. _ _The advantages’ '_ ------------- N
. - include demonstration of effectiveness for TCE-impacted groundwater, effective in carrying the .
RURRRIRTTENY - transformations to final products (carbon dioxide ‘and water), -and applicability to the existing =~

. infrastructute. The" ‘disadvantages include unknown BAZ, var1able BAZ. dependmg on media

= heterogene1ty, and lack of many documented large scale cases.

 Effectiveness: L 'Th1s technology 18 effect1ve except in zones where contact between the

oL Tmplementability: '_.Techmcally it is implementable. Administcatively permiting could be-an -
----- T - issue of concern. '

In-situ chenncal oxidation 1nVolves reduct1on of chlor1nated VOCs. us1ng oxidants. Potassium - .
- permanganate (KMnQOy) and Fenton’s Reagents-are the most common-oxidants, The advantages N
_ o'f i'n-situ chemical 'o'xid‘ati'on are-effectiveness within-a:short time after-application and suitability

~and .lengthy permitting process: ~ Another disadvantage is poss1ble reaction with res1dual
- amendments (molasses) within the ¢onveyance piping that could foul the injection points with'
- precipitate generated during the reaction. - Also, if there are significant amendments remaining in
. the subsurface from previous ifjection events more oxidant would be requ1red to-overcome the -~ - -
demand of the residual amendments. : : . SRRITI

B Eﬂectweness """" '-__'Chemical -o;;i‘daﬁon is ‘an effective technology to transform chlorinat'ed-_f -
""" . - VOCs- o nonhazardous compounds.  The reactions are rapid.

Effectiveness depends on mixing capability.

'BOE-C6-001 2094
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Implementablllty _______ Chemical ~ oxidation ~-considered - technically - feasible but
L adrmmstratlvely time consummg because of perrmttrng requrrements T
'''''''''''''''''''''''''''''''''' Cost | Potentrally cost- effe.ctlve,' 'p.artrcularly if the infrastructure exists.

This’ technology is. retalned. for .fn.rther consrderanon o e
............... .. | .Hydj;'ogen Spm-.gmg__________'-m' : :

_________________ This ‘technology involves injection of hydrogen gas into the ‘impacted media to microbially

SRR - reduce the chlorinated VOCs: Under a controlled environment, this technology has been -

. effective and it has been implemented in small-scale projects.. Prior 1o implementation-it requires -
a pilot test... The advantages include minimum cost among all donors, non-toxic, and leaves no -
residual in groundwater The main disadvantage is poss1ble combustion if not handled properly L

"""""" - Also thls technology is-not: demonstrated in large-scale pIOJects S CeL
- S 'Efiectrven'ess:' ''''''''''''' _' .Hydrogen spargmg 18 theoret1cally an effective optron to dechlormate
RSN S B VOCs but field-applied cases of success are not available.. ...
---------- Implementability Hydrogen sparglng may not be: techmcally and: adm1n1strat1vely' feasible.
-------- B Cost: Cons1dered potent1ally cost-—'effective' because hydr'ogen s an -
"""" -":1nexpens1vegas : > - TR

~extraction and/or injection systems The extracted water i§ to be treated prior to discharge into -
- the storm drain, sanitary sewer, or injection into the aquifer. The advantages include proven -
“record for plume containment; removal of VOC 'mass, reduction in-concentrations, enhancing
groundwater recirculation; - decreasinig - hydraulic head potential which reduces vertically .
~downward gradient toward the Gage Aquifer. If combined with'injection, this technology would - -
‘have the advarntige of recirculating the extracted water and enhancing the effectiveness. of =
amendmients. The disadvantages include long operation time and ‘aceess constralnts and’ possrble 2
- interference w1th the s1te owners and tenants operat1ons RRRRIEEE SR -

- Effectiveness: . - Hydrauhc control is considered a potentlally effectlve Way to ‘inhibit '_ o
B Lo “~contaminant mrgratlon and “help - achieve the remedial objectrves RO
although treatment of the extracted ground water would be required.:

BOE-CG-001 2095
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"Implementablllty Hydraulic - control 1s consrdered technrcally and administratively
................. B '_feasrble ' BRI RO - o SRRRR
_ ; .'C'(')s't.:.i:::::::::::::::::._- SE—_— '.Hydraulrc control 18 consrdered potentrally cost—effectrve even. tyrth the - |
.............. AR © o cost of treatment and a suitable discharge: optron '

5 _' Th1s technology is retalned for further consrderatlon

| 4 6 2 Remedral Technologres ior the Gage Aqurier :

L. Monrtored natural attenuatron .
. Financial ¢contribution to regronal remedy
s Inssitu biotemediation
e Hydraullc contalnment el

" The eX1st1ng wells installed by BRC and the monltorlng network estabhshed for the
~ Montrose/Del Amo project can be utilized to monitor changes in concéntrations of COCs. These
changes may result from one or combination of the- followrng sources: . -

S ' COCs that may have orrgrnated from LM located to the West of the Former C 6
R "Facrllty RRER .

S . -COCs that may have entered into the southern portron of the Former C 6 Facrlrty
L 'from the. Montrose site:

_ the lrkelrhood that the site becomes a pait of the regronal remedy and- Superfund process In. that -
- context, MNA may 1ot be an acceptable technolo gy to the stakeholders ------------ 3 .

| 'GZ F mancml Contrrbutwn to. the Regwnal Remedy e '

' This option assumes that BRC has contributed to the degradatron of the Gage Aqu1fer, but does PR
~not take an active role 'in remediation. In this case, BRC may choose to pay its share of -
-contribution to the regional remedy The allocation of: responsibility can be formulated based on -

e e RUBIZCON
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Individual plume analy_s1s is -among ‘the accepted methodologies for cost _allocat1on_partlcularly_'_
~ for groundwater pump=and-treat systems. The total cost of regional remedy is related in somie.
________________ - proportion to the volume of water pumped and mass of contaminants treated. A proportiomof 70~ -
- percent for volume and 30 pércent for inass has beén adopted in certain operable units by U.S.
EPA. Considering the contribution of volume and mass from. the site relative to the total o
"""""" o reglonal remedy, the: Cost of remed1at10n of any BRC related plume can: be computed

- R An -advantage of thls opt1on is that it does not interfere with the current OWRErS and tenants_.
' - operations..  The main- disadvantage of this option-is least control by BRC over the operation,
- cost, and schedule of the regional remedy. Other disadvantages are that BRC may be named asa -
 PRP to the Superfund process and that possible delays in implementation of the regional remedy
. - will tend to escalate the cost because the BRC-related plume will be larger with. larger_: SRR
SRR contr1but1on to- the total remedy Thls optlon 1s retalned for further consideration.. o

-_'_The mechamsms and processes for apphcatlon of this technology are the same as descrlbed - -
- carlier for the B-Sand and C-Sand. However, _because of anticipated low concentrations of - = ..
- COCs in the Gage Aquifer, EISB may not be an effective technology. In addition, the cost of = -

. applying EISB is expected to be much higher for deeper wells: Therefore; this technology is not .
‘currenily retained for further ‘consideration for the Gage Aquifer but may be: applicable after
- characterization of the Gage aquifer contamination and identification of its source are completed.

G4 Hydmullc Contamment S LI :

" Hydraulic contalnment of the plume in the Gage Aquifer. apphes to the downgrad1ent site
‘bournidary along the southeast perimeter of the site. This can be accomplished through puinping -
“from wells perforated in the Gage Aquifer. The extracted groundwater can be tieated using GAC

~or air Stripping 'Hy‘drauli'c:' com:rol W'ou'ld prevent oft-site: migration of COCS" will not' impact .

B .-_'reglonal remedy, and help keep the site 1solated from the Superfund process. One. of the
© - disadvantages of pumping from the Gage Aquifer is that it may expedite vertical migration of
COCs from-the- C-Sand toward the Gage Aquifer if the hydraulic head in the C- Sand is not -
" reduced accordlngly Thls technology is. retalned for further cons1deratlon '

'BOE-C6-0012097
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DR - the remedial _alternat1ve(s) for the B-Sand, the' C-Sand, and _the Gage Aqu1fer. As the schedule' B o
- for implementation ‘of the Moritrose/Del Amo regional remedy is uncertain and water quality of o

. the Gage Aquifer beneath the site is unknown, development of remedial alternatives should be =~ ... :

: based on certain. assumpt1ons and constructmg likely scenarios, ds described below g ' '

"remedy Accordmg to the ROD. (March 1999) the full-scale reg1onal remedy would 1nvolve
__________ groundwater extraction rates exceeding 700 gpm. - The drawdown associated with these rates is-
L " expected to affect the flow regime beneath the Former C-6 Facility. In addition; large-scale pilot -
- tests -are being planned - by the Moitrose/Del Amo- PRPs to evaluate the effectiveness of N
S - extraction/injection on the existing plumes... Pumping rates of 200 gpm are expected during pilot
...... - tests. Furthermore, U.S. EPA is-conducting groundwater and contaminant transport modeling o'~
oo Tunderstand the flow régimieand migration behavior of contaminants and to help design the full- =
- scale remedy. Subsequent-to completing the detailed design, development-of a bid package; and
- contractor selection, the construction of the system is expected to begin.  The entire procéss is -
. anticipated to take approximately S years in which case the regional remedy will not have any == -
effect on the site groundwater ¢onditions.  However, based on discussions with U.S. EPA, the =
“-large-scale pilot tests are planned to be part of a phased approach to implementation of the full-
scale temedy. - Therefore, long-term operation of the pilot tests is likely. . Based on these
- considerations, it is possible thatin the hext two years, extraction/injection from large-scalé p1lot
tests Would have an-effect.on the ﬂow reg1me beneath the site. R _

| Wlth respect to the quahty of Water in the Gage Aqu1fer, two. scenarios are contemplated as-_'-'
follows S R _ o

- FaC1l1ty o P RERE _ IR

e The: second scenario: assumes that peak concentrat1ons of COCS are off s1te and _
- that the Former C-6 Facility will not act as a long-térm source of contamination'to
R 'the Gage Aqu1fer downgrad1ent of the site.. :

Based on these cons1derat1ons and assumpt1ons two alternat1ves are formulated The cond1t1ons
and components of the-two alternatives are presented below.

. — _. _________________ R\UB\ICQN .

" BOE-C6-0012098
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" Alternative 1 assumes that although. full-scale regional remedy may not begin until 2010, the

DraftFeasibility Evaluation

Source Area Remediation IR

FormerC-6Fac1hty B LR LR TR LR L ! ._ o ) : ) SRR R Page 32
Los Angeles, California - S . .

~large=scale pilot tests-would have an impact on the flow conditions beneath ‘the site. Table 4

- also assumed that peak concentrations of the COCs in the Gage Aquifer are-on sité. Considering -
“these assumptions. and the remedial technologies discusseéd in Section 4.0, possible components .-

preséits an assumed schedule for the implementation of the Montrose/Del Amo temiedy. It is

- of Alternative 1 for the B-and C-Sands and the Gage Aquifer are-as follows: R RRITII, o

‘B-Sand and C-Sand L P B Gage Agunie

" EISB RIS 3 . o L ._ Hy.drau'hccontamment
- Performanice monitoring e R Groundwater momtorlng
Bloaugmentatlon ------------

'_Hydrauhccontamment _______ R B T SR

o Alternatlve 1 may include one or mioré of the these components The schedule for one poss1ble .
sequence - of components for Alternative 1 is presented in Table 4. The rationale and =
- effectiveness for each component of Alternative 1 are presented below The cost shall be oo
o "pr0v1ded to BRCina separate document x - :

n Previous observations durmg amendment 1nJect10n at ‘the former Bu1ld1ng ) area. are being -
- analyzed. to understand the system behavior and to streamline: amendment injection for not only
the former Building 2 area but also: for the former Building 1/36 area. Based on evaluation of =~
- EISB at the site and past practices at other facilities, the followmg factors and modifications need - -
" to be cons1dered o e _

» Based ot preV1ous observatlons and testlng, estimate 1nJect10n pressures and ﬂow
' "-rates to optlmrze the: 1nJect10n process _ : _ IR :

NG
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'.Buﬂdmg_ 2 area and proceed tothe former Bulldmg 1/36 area once the__1nfrastructure 18 complete. L
RO - Detailed design ‘and construction associated with any’ hydraulic control measures need to be - .
- coordinated with Lot 8 construction activities. ' : : '

_________ 512 Performance Evaluation =~ B | _

~ The data ¢ollected from previous injections and those obtained thereafier shall be analyzed and':
‘compared to the baseline data to-assess the impact of EISB on water quality of the B-Sand and
~C-Sand.. A performance monitoring plan shall document observations and measurenients during

- - amendment injection including injection pressure, volume, and rate of injected voluime, hydraulic: - o S
R -head changes, and water quality data. The performance evaluation results shall be utilized to -
Coo o make appropr1ate wodifications in fituré injections, if necessary. SRS
o 513 EISBWlthBloaugmentatlon R e T '

S B1oaugmentatlon is selected to complement EISB 1f performance- evaluatlons demonstrate that
S ‘either the rates of degradation. -of TCE: and 1,1-DCE- are slow or that transformatlon_ of -
' ~“‘chlorinated VOCs is incomplete. Some sites :do not appear.to have the appropriate microbial =
population to achieve complete. transformation of TCE to ethane.  Under these conditions, -
~addition of Dehalococcoides-containing microbial culture to groundwater to facilitate complete s
-dechlor1nat1on to- ethane may be appropr1ate . : _ . e

The literature: data indicates that b1oaugmentatlon can be effective in transformlng TCE to ethene
- within a reasonable fime frame. At the Dover Air Force Base, bicaugmentation was performed
" by injecting . D. ethenogenes-containing - culture.  Upon' implementation “and. as- part of
- performance monitoring, real-time polymerase chain' reaction (PCR) should be performed to
~- monitor the survival and’ prollferatlon of D. etheno genes ------------ _ : '

If performance  evaluation demonstrates that FISB ‘without ‘ot with bloaugmentatlon is not -

effective, chemical oxidation can be used to address the source areas. Considering the anticipated.
duration of -EISB, BRC" “may -choose: chemical ‘oxidation without -further ‘reliance on: EISB..
o Potassium. pérmanganate is selected as the oxidant of choice. The main advantage of chémical
" oxidation. is that the infrastructure for appllcatlon of oxidants i$ in place. -Arnother advantage is
~that the reaction between the oxidant and the chlorinated VOCs is rapid and therefore, there is -
- less likelihood of lateral and vertical migration of VOCs with time:" The principal disadvantage -
. of chemical oxidation is reduction in hydraulic.conductivity because of production of manganese .
L ox1des and carbon dioxide which may clo g the pore space ‘Reduction in hydraulic conductivity - - -
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_ As there is ho -
“documentation of presence: of _DNAPL at the site, _the_effect on hydrauhc conductivity‘ reduction
''''''''''''''''''''''''''''''''' _ 'm'ay not be'signjﬁcant H'owever, becaUse of possible need of mUltip'le applieations at each :

e --'conduct1v1ty Spec1ﬁcally, if hydrauhc conductivity 1s reduced after_the ﬁrst_or_ second injection,
_ - effectiveness of further application of potassium permanganate will decrease because the same =
S - "amend'l'nent 'points 'need o be utilized 'If the sCh’edule presen'ted 'in Tab'le 4.1is 'followed b'ef()re’ i

I prov1de Valuable 1nformat10n However, prior to-anytest, itis approprlate to evaluate the ox1dant
""""" _'demand to estimate the amendment requlrements e, :

-extraction wells Iocated_ doanradlent of the source - areas.  Simulations were _performed 10
''''''''''''''''''' . estimate the zone of capfure associated with a given set of wells and specified configuration: =~
' " The code RESSQ:(Javandel ¢t al., 1984) was used to estimate the zone of capture associated with .=~
- the simulated ground water extraction in the B-Sand and C-Sand. RESSQ -calculates the = =
. streamline pattern created by the regional hydraulic gradient and groundwater extraction. The -~
analytical model assumes that the regional flow field is uniforin and the aquifer is homogengous, -
. isotropic, confined, and-of uniform thickness. Separate model simulations were performed for
. the B-Sand and C-Sand: For each simulation, it'was assumed that no leakage occurred from ‘the S
e less—p'ermeable overlying and un'derlying formations. . TR RTINS SR

-'streamhne pattern 18 presented in Flgure 23.. A liydraulic conductivity of 20 ft/day was used for_ '
~ the model -simulation (CH2M Hill, 2004).. ‘Pievious: investigations: have shown the saturated :
. - thickness of the B-Sand to range between 25 and 30 feet below ground surface (Haley &
- Aldrichy 2002). -An-average saturated thickness of 27.5 feet was used as input to the model.
. Input values for the regional groundwater flow direction and gradient were-based. on reported .
~ values duiing. the 2004 groundwater  monitoring (Haley & Aldrich, 2004).  Specifically, a
- southerly regional flow direction. with a hydraulic gradient of 0.001 was used. in the model. =
L Assunnng a porosr[y of 0.3, the: average groundWater ﬂow veloc1ty was calculated -as 24 3 feet' o
 peryear. : : : : ' :

A total of elght proposed groundwater extractlon wells were used in the model simulation: The

. locations of these wells aré shown in Figure 23. Figure 23 also shows a genéralization of two
separate - “‘source areas” within the B-Sand ‘which contain TCE at concentrations -exceeding

1 5,000ug/L. One source area is in the former Building 2 area while the second is predonnnantly' _

~within Lot 8. Fourof the proposed wells are located in Lot 8 and four are located in the former.

. Building 2 area.. The simulated. extraction rate for each of the eight wells was 3 gpm. ~ This -

: _: o | '. : | R\Uﬁ ]CQN
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o The streamhne patterns presented in Figure 23, show the Zone of capture after one year and ﬁve o
............ - years of extraction. _The capture zone indicates that all areas containing TCE above 5,000 ug/t
"""""" -will be contained. = Assuming an average concentration of 5,000 pg/f in ‘the extracted
- groundwater, the rate of TCE mass removal for a total extraction raté of 24 gpm from'the B-Sand .~ o
- wouldbe 1. 4poundsperday RIET . _ ; L TR o

' _C -Sand Capture ZoneAnabzsrs

R . The ‘model 1nput parameters for the. C Sand smlulatlon are- summanzed an Table 5 and the o

~resulling sireamline pattern is presented in Figure 24. A hydraulic conductivity of 145 ft/day
was used for the model simulation (CH2M Hill, 2004).  Previous investigations have shown the -
saturated thickness of the C-Sand to range between 13 ‘and 21 feet below ground surface (Haley
& Aldrich; 2002). - An average saturated thickiness of 17 feet was used as input to the model. .

* Input values for the regional groundwater flow direction and gradient were based on water levels

- ‘measured  during March' 2004. - Specifically, a southeasterly. regional flow direction with a ' . SN
hydraulic -gradient of 0.0010 was used in the model. Assuming a porosnty of 0. 3 the

. groundwater ﬂow seepage Velomty was calculated. as 176 fect per year

A total of six proposed C-Sand groundwater extraction wells were used in the model 31mulatlon S
- The locations -of these wells are shown in Figure 24. Figure 24 also shows a generalization of
- two S‘eparate “source' areas” within the C Sand' which c‘ontain T’CE a‘t' "co'n'Cent'rations'e'xceeding“
Z 'Three of the proposed wells are located i Lot 8 and three are located in the former Building 2
area. The simulated extraction rate for each of the six wells was 10 gallons per minute (gpm).
“ - This extraction. rate -is assumed to be sustainable- based on- the th1ckneSs and hydrauhc
» conduotivrty w1th1n the C-Sand. '

"The streamline patterns presented in Figure 24, show the zone of capture affer six months one

~ year, and .two years of extraction. The capture zone indicates that all areas containing TCE
above 1,000 pg/l will be contained. Assuming an average coficentration of 1,000 ug/€ in the =~ _
- extracted sroundwater, the rate of TCE mass removal for a total extraction rate of 60 gpm from L
B _theB Sandwouldbe07poundsperday RTINS LEE N . SRR

. The extracted groundwater shall be subject to treatment prior to surface discharge reinj ection” )
‘back into the aquifer, or reuse.  The most -common treatment technologies for VOC impacted.
groundwater are: GAC and air stripplng _ SRR :
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___________________ Discharge Options
o Options for handling the treated groundwater include discharge into the storm sewer, sanitary -
' sewer, or reinjection into the aquifer. Among the three options, reinjection of treated water into- o

- the aquifer is most beneficial because it enhances recirculation of water and amendments within -
- : the aquifer which in turn increases the contact between the amendment and the med1a of concern. o
L - Discharge into: the storm drain will be subJect to-an NPDES permlt ' - e

516 Hydraullc Contamment in the Gage Aqulier

"Under Alternative 1, it is assumed ‘that TCE concentrations in the Gage Aqulfer beneath the site
- -are higher than in off-site areas. Under this assumption, hydiaulic containment will capture the
- COCs in the Gage Aquifer and will prevent off-site migration to downgradient areas. As the
nature and extent of distribution of COCs in the Gage Aquifer are not known, capture zone -
analysis is‘not performed. However; as hydraulic properties of the Gage Aquifer ate anticipated
~to be similar to the B-Sand (CH2M Hill, October 2004), thrée to five wells: may be needed to - -
- contain an on-site plumie: It was assumed that 3 wells extracting 5 gpim €ach would be sufficient
.o capture any onsite plume. “This component of Alternative | is valid as long as the regional
remedy or_large-scale extraction/injection during the- planned pilot-tests do not impact the site. - .~
conditions. - Otherwise, -extraction of several hundred gallons per minute from offsite wells for _
- the pilot tests. or as.a component of régional remedy is. expected to significantly affect the = =
- hydrauli¢ potentials in the Gage Aquifer, i.e. the drawdown associated with the regional remedy
~is expected to be much more than the drawdown caused by pumping from the Gage Aquifer =
wells.  Under this scenario; much ‘higher flow rates will be needed to capture any COCs
~originating from the Former C-6 Facility and to compensate any drawdown associated with off:
_site extraction/injection. . An alternate approach is to compensate the Montrose/Del Amo PRPs

forBRCsshareofremedy ......... el : e
53 ALTERNATIVEZ BN S e
___________________ - Alternative 2 assumes that all condltlons of Alternatlve 1 prevail except th'a't' 'peak concentrat1ons R
_______ of TCE i in the Gage Aquifer are not detected _beneath the site. Under these conditions, it would . - ;
___________ - be reasonable to -assess BRC’s contribution to - the  regional remedy and allocate cost . -~ ...
""" - appropriately: - As mentioned earlier, the contribution from the: Former C-6 facility can . be -

'estlmated by 1nd1v1dual plume analy51s or other means, as necessary The individual pllime'_ '_

“Known zoné of off- 31te contamination to compute “the total Volume of water and mass of

contamlnants reqmred to be treated by the reglonal remedy RN
. . RUBI : ON

BOE-C6-0012103



Draft Feasibility Evaluation o
Source Area Remediation

FormerC-6FaCﬂlty ............................... : ] ) _ R Page37
Los Angeles, California o e August 19,2005 .

Calculatmg the contrlbutlon of the: plulne assomated Wlth the Former C 6 famhty relatlve

_ tothetotalplume """" ey -_ ST

............... Upon avallablhty of the Gage Aqulfer water quahty data collected by BRC the 1nd1v1dual plume. RO

R _' analysis calculations can be made to assess approximate cost of allocated share for any COCs SR o

R that may have orlglnated from the Former C-6 Facﬂlty
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| Arcad1s, August 13, 2004, Revised Bzoremedlanon Injectzon Imiplementation Plan, Boeing Realty

............. R ‘Corporation: Former C- 6 Faczlzty Los Angeles Calzforma prepared for. Boemg Realty'- _
----------- '_ Corporat1on 5 -
------ Arcadls September 14 2004 C6 Waz‘er Iryectzon Test Data Prq]ect Szte Former Boemg C 6

Arcadis, January 7, 2005, Dmft Summary of Lot 8 Pre-fnjectlon T est former Building 136 Area
prepared for Boeing Realty Corporatlon S URTIEEEE : .

3:_ Cahforma Department of Water Resources 1961 ‘Planned Ut1l1zat1on of the Ground Water'-
‘Basins of the Coastal Pla1n of Los Angeles County, Append1X A Ground Water Geology, )

CDWR Bulletin 104, S S H |
o 'CH2M HILL May 18 1998 Fmal Joint Groundwater Feaszbzhiy Study for the Montrose and R g
S Del Amo- Sites, Los Angeles, Caly‘orma prepared for. U.S: Environmental Protection -
Agency ReglonIX T S S . S SR

CH2M HILL ‘October - 2004 Initial Cahbmtlon and Data’ Gap Analyszs Report. Dual Site
: Groundwater Operable Unit -Remedial Design- Montrose Chemical -and - Del Amo
Superﬁmd Sztes prepared. for Env1ronmental Protect1on Agency Reg1on IX B :

- Department of Toxic Substances Control March 28 2005 Ground Water Correctzve Measures -
-~ Study " Report, Former International Light Memls Facility, Torrance, California, . =
- Corrective Action Consent Agreement, Docket Number H WCA Pi- 98/99 002 submltted_ R
o to TRC Env1ronmental Solutlons Inc : . . o

. . Haley & Aldr1ch and Englaid Geosystem July 18, 2001 Dmﬁ‘ Report Feaszbzlzty Evaluatzon.- _
~Deep - Soil and  Groundwater Remediation Boeing Realty Corporation Former C-6 -
Faczhty Los Angeles, Ca[ forma prepared for Boemg Realty Corporation. -

.Haley & Aldrich, October 30 2002 Technical Memomndum Quarterly Report No.' 4 Thzrd'

e Quarter 2002 Extended- Soil Vapor Extraction Pilot Testing and Interim Action Full-
L “Scale System Imp]emematzon Boemg Realty Corporatlon Former C 6 Fac1l1ty, Los" :
B Angeles Callforma o L _ : SR
ST - Haley & Aldr1ch April: 24 2003 T, echmcal Memomndum Quarterly Report No 6 Flrst Quarter'ﬁ
R S 2003 Extended Soil Vapor Extraction Pilot Testing and Interim Action Full-Scale System

- Implementation, Boe1ng Realty Corporation, - Former C-6 Fac111ty, Los Angeles: o
Cahforma .
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AU o Quarter 2004 Tinterim Actzon Full Scale SVE System Boerng Realty Corporatron Former ................ .
R S C 6. Facrhty Los Angeles; Callfornra : -

Huang, K.-C., et al Aprll 23 2001, Oxzdatzon of chlormatea’ ethenes by potasszum_.f--
permanganate a kinetics Stua’y Journial of Hazardous Materials 2677 (200 l) l I5.

: ..Tavandel I C. Doughty, and CJ Tsang, 1984 Ground Water Transport Handbook of

: : Mathemancal Models, Water Resouices Monograph Serres b 0 American Geophyswal' .
L - 8 Urnon Washmgton D. C e A )
Poland IE, Garrett AA ; and Slnnott A, 1959, “Geology, Hydrology, and Chemical Character_ """"" L
R of the Ground Waters in the Torrance-—Santa Monrca Areay Calrforma ” USGS Water -
S DR Supply Paper 1461, 425 o : =

Rub1con Englneerlng Corporat1on Aprll 21 2005 T echmcal Memorandum Capture Zone "
ERREIETREPPE P Analysis. i the B-Sand. and C—Sand Former Boemg C6 Faczhty, Los Angeles'
- Ca[zforma submrtted to Boemg Realty Corporat10n :

Permanganate T reatment of DNAPLS in Reactzve Barrzers ana’ Soarce Zone Floodmg-'ﬁ..'..
Schemes, prepared for U.S. Department of Energy ' '

- TRC Deécember 28 2004, Groiind - Water Correctzve Measures Stady Report Former"_“':.'.'
' ~ International nght Metdls. Faczlzzjy Torrance, Cahforma prepared for Lockheed Martin -~
Corporatlon Bethesda, Maryland RERATIRERIEE .

' '._Uruted States Env1r0r11nental Protection. Agency Reg10n IX March 1999 Recora’ of Decrsron .
_________ “Volume I+ Declaration and Decision Suminary and Volume.II: ‘Response Summary, Dual .~
IR S1te Groundwater Operable Un1t Montrose Chemical and Del Amo Superfund S1tes
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. Boeing Realty Corporation, Former C-6 Facility -

Los Angeles, California . - ) L
Screen -Dcpth to
_________________________________________________________________________ Top-of Casing Depth ~Topof | .:Casing
Water Bearing | _ ‘Elévation. .. | Boring Total | Interval " | Filter Pack | Diameter | Siot Size
Well 1D . Unit Fasting”. | Notthing' | - (AMSLY™ " | Depth (feei) | - . (feet) - (feety | (inches) | CasingType | (inches) | Drilled Date]
WCC-38 B-Sand 6,470,384 | 1,770,027 S1.12 92 69-89 64 4 Sched 40PVC | 0010 | 10/26/1987
WCC-48 B-Sand 6,470,516 | 1,769,863 49 62 92 70.5-90.5 65. 4 Sched 40PVC | 0010 | 10/27/1987
WCC-58 B-Sand 6,470,738 | 1,769,786 48.79 91 61-91 64 4 Sched 40PVC | 0010 | 11/24/1987
WCC-68 B-Sand 6,470:354 | 1,769,741 51.30 91 60-90 54 4 Sched40PVC | 0.010 | 9/22/1989.
WCC-78 B-Sand 6,470,504 | 1,769,656 50.20 91 60-90 51 4 Sched 40PVC | 0010 | 6/8/1989
WCC-98 B-Sand 6470702 | 1769415 57.40° 92 60-90 55 4 Sched 40PVC | 0.010 | 9/21/1989
WCC-128 B-Sand 6470,523 | 1,769,503 46.92 92, 60-90 55. 4 Sched 40 PVC | 0.010 | 9/17/1990
DAC-P1 B-Sand 6463,969 | 1,769,781 52.75 90 60-90 55 4 Sched 40PVC | 0010 | 9/25/1989.
TMW-4 B-Sand 6,470,265 | 1,769,113 48.79 84 58-78 56 2 Sched 40PVC | 0.010 | 6/30/1998
TMW-6 B-Sand 6,470,310 | 1,768,715 49.50. 93 67-87 66 2 Sched 40 PVC | 0.010 | 7/1/1998
TMW-7 B-Sand 6,470,334 | 1,769,489 52.52 91 65-85 63. 2 Sched 40PVC | 0010 | 6/29/1998
TMW-8 B-Sand 6,470,346 | 1,769,600 53.99 90 61-81 59 2 Sched 40 PVC | 0.010 | 6/29/1998
TMW-10 B-Sand 6470740 | 1,768,957 47 48 85 60.5-80.5 38. 2 Sched 40PVC | 0010 | 1/28/1999
TMW-11 B-Sand 6470,738 | 1,768,210 47 41 83 58-78 55 2 Sched40PVC | 0.010 | 2/1/1999
TMW-14 B-Sand 6,469,567 | 1,763,206 58.91° 90 65-85 63 2 Sched 40 PVC | 0.010 | 2/3/1999
TMW-15 B-Sand 6460,572 | 1,768,955 55.23 92 62-87 60 2 Sched 40PVC | 0010 | 2/4/1999
BL-03. B-Sand 6,468,979 | 1,768,753 5648 79 59-79 56. 2 Sched 40 PVC | 0.010 | 2/8/1999
MWD0005 B-Sand 6,470:243 | 1,796,060 49,57 87 65-83 63 4 Sched 40PVC | 0.010 | 8/8/2003
MWBO012 B-Sand 6,470,065 | 1,768,993 52.43° 90.5 64.5-84.5. 62 4 Sched 40PVC | 0.010 | 5/17/2004
MWBO013 B-Sand 6,469,613 | 1,769,393 55.33° 86:5 65-85 62. 4 Sched 40 PVC | 0.010 | 5/17/2004
MWBO14 B-Sand 6470281 | 1,768,401 51.69° 6.5 65-35 62. 4 Sched40PVC | 0010 | 5/17/200
MWB019 B-Sand 6,469,963 | 1,763,134 55.18° 90.5 65-35 62 4 Sched 40PVC | 0.010 | 5/17/2004
XMW-09 B-Sand 6,470,423 | 1,767,936 53.16° - 66-31 - 4 - - 5/9/1989
XMW-19 B-Sand 6,470,739 | 1,768,545 46.53 - 63-79 - 4 - - 3/30/1990
CMWO0001 C-Sand 6,470:711 | 1,763,180 54.37° 124 99-124 a7 4 Sched 40PVC | 0010 | 8/15/2003.
CMWO0002 C-Sand 6,470,556 | 1,767.936 52.81° 124 99-124 97 4 Sched 40PVC | 0.010 | 9/5/2003
CMW026 C-Sand 6,470,290 | 1,768,600 48.94 117 92-117 90. 4 Sched 40PVC | 0.010 | &/6/2003
MWCO015 C=Sand 6470239 | 1,763,805 51.51° 128 100-125 126.5. 4 Sched 40PVC | 0.010 | 5/17/2004
MWCO016 C-Sand 6,469,997 | 1,768,713 52.61° 131 102:5-127.5 101 4 Sched 40PVC | 0.010 | 5/17/2004
MWCOL17 C-Sand 6469979 | 1,768,134 55.16° 123 100-125 99 4 Sched 40PVC | 0.010 | 5/17/2004.
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. Boeing Realty Corporation, Formier -6 Facﬂlty
TLos Angeles, Cahforma

Scrccn -Dcpth to
_________________________________________________________________________ Top-of Casing Depth ~Topof | .:Casing
Water Bearing | _ ‘Elévation. .. | Boring Total | Interval " | Filter Pack | Diameter | Siot Size
Well 1D _ Tnit Easting’ | Northing" - (AMSL Depth (feef) | - (feet) (feety | (inches) | CasingType | (inches) | Drilled Date]
MWC021 C-Sand 6,470,724 | 1,768,929 54.53° 126 97-122 95 4 Sched 40PVC | 0010 | 5/17/2004
Wells to. be Installed in 2005°

MWB006 B-Sand TBD TBD TRD ~85 ~65-85 ~83 4 Sched 40 PVC | 0:010 TBD

MWBO007 B-Sand TBD TBD ‘TBD ~85. ~65-85 ~83 4 Sched 40 PVC | 0.010 TBD

MWB009 B-Sand TBD TBD. TBD ~85 ~65-85 ~83 4 Sched 40 PVC | 0.010 TBD

MWC011 C-Sand TBD TBD TBD ~120 ~100-120 ~98 4 Sched 40 PVC | 0.010 TBD

MWBO020 B-Sand TBD TBD TBD -85 ~65-85 ~83 4 Sched 40 PVC | 0:.010 TBD

MQC022 C-Sand TBD TBD TBD ~120 ~100-120 ~98 4 Sched 40 PVC | 0.010 TBD

MWB027 B-Sand TBD TBD TBD ~85 ~65-85 ~83 4 Sched 40PVC | 0.010 TBD

MWB020 B-Sand TR TR TBD 35 ~65-85 %3 1 Sched 40 PVC | 0.010 TBD

2. AMSL = Above Mean Sea L-evel--.Wells were suiveyed March 19,/2002 & September 13,2002 by Tait & Adsociates.
¥ Wells TMW-4 and TMW-6 were-cut dowi during redevelopment activities: These wells were re-surveyed by Thienes Engineesing, Inic: in October 2003

- Wells resurveyed by Tdit & Associates id September 2004 .
& Groundwater monitoring wells platingd o be installed by cnd of 2005, da.ta. are proposcd Valucs

- S= ot availdble
. TBD=tobe decided

* Wells installed in 2004 were: surveyed by Tait-& Associates in May 2004
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Boeing Realty Corporation, Former: C-6 Facility TP P P
..... - Los #Angeles, California. S B

IEEIRTTRTRRT Oxidation
' i Dissolved ‘Reduction- | ... .
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Estimated Mass of TCE and 1,1-DCE in Groundwater
' Boemg Realty Corporation;. Former C-6 Facility .. '
Los Angalesi Califormia

. Average
. . Area (feeth) _ Volutieof W_a;tcr'z (Feel’) e Volume of Water (T) Concentiation® Mass (Ib)

e B-Sand C-Sand B-Sand C-Sand B-Sand C-Sand (ug/L) B-Sand C-Sand
[TCE conc.

10,0000 ......... 30,310 o 250,058 <= 7.08L628 | ... L 10,000 § oo 156 e e

5,000 185,369 1,529,294 43309613 7071 | 674 |

i o To00| o 734,004 556,128 6,057,926 2836,253 | 171560450 . 80322679 L2236 | -2 L2 D aes
S R 100 --_-_--1066959 914,540 | 88024120 o 4,664,154 | 249,284,301 | 132,088,841 SRR 13 PR v 1 el

N DCE cone. bR
10,000 6651 54896 | | issasE | S E toooo] 34 o (R

1,000 757801 ea s 625,185 1 S 17705230 SR 123

100 2731907 A87845] o 2053818 | 958,010 1+ 63,828,112 1 - 27,130,829 . 316 N RN 19
S10) 368968 ... 4474000 . 3,043986°] - 2,281,786 86,205,684 64,620,177 ¢ R K] RN 6 4

............. .~ RUBICON
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Anticipated Schedule for Remedial Alternativel
.............................................................. BocngcaltyCorporatlon Formch6Fac111ty
Los Angelcs, California
........... Remedial Scenarios 2005 2006 2007 2008 2009 2010 |
---------- Regional Remedy
"""" a. Pilot Test/Evaluation
b.Design ..o
¢ Construction _ e 1
d. Phased/lntermﬁtent Operat|0n """" ______________________
e FuII Scale Operat|on e TSR il ERTIRTIRIATE [SFTRTRORY o
C 6 Remedial Alternatrve T
a ElSB ...............................................................................
- Construction T EEEE |

' 'Opérat.ion o T T T R

b; Performance Momtorlng e b e
o Bloaugmentatlon ___________ S

d. Hydraulic Containmerit
- B--and C- Sands: ...
Gage Aquifer

e. Cherriical Oxidation

BOE-C6-0012115



- Los. Anigeles, California

[Parameter

Symbol

Value

Units

Reference

54D
Regional Flow Hydraulic Gradient.--
Reégional Flow Ditection
Aquifer Thickness _
- Hydraulic Conductivity -
Porosity - :
‘Seepage Velocity | - -
Nurmberof wells .
Extraction fate per well
-Total extraction rate .-

Regional Flow Hydraulic- Gradient.
_ Regiondl Flow Direction
Aquifer Thickitess
‘Hydraulic Conductivity .~
Porosity :
Seepage Veioéity .
Nuritber of wells' -
Exfraction rate per well
. Total exfraction rafe

275

S o e e

24

145
03

[ ,»-;- O" _;;" e

10
60

C0.0010°
South -

200
A

“0:0010
SIT°E
P

I76.

Haley & Aldrich, 2004 ..
Haley & Aldiich, 2004

Haley & Aldrich, 2002

1CH2M Hill, 2004

Assummed.
Calculated"

March 2004 water levels -
Haley & Aldrich, 2004 .-
- |Haley & Aldrich, 2002 .

{CH2M Hill, 2004 '

Assutried

JCalculated

'BOE-C6-0012116
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BOEING REALTY CORPORATION:
 FORMER C-6 FACILITY =

.. REFERENCEI ..... ST FRRRRRRE o e : . . s
Base:map. downloaded from Tiger File' deta website hosted by ESRI,

FigURET g

SITE LOCATION MAP "~

""" L FORMER G6 FACILITY
| LOS ANGELES, CALIFORNIA

~ RUBICON

NG E E R ON G
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(formerly:Trico Industrigsy: -
19706°S: Normandie:Avenue, Torrance; GA 90501

Montrose Chemical Corporation:

202015 Normandie Avehue’ Torrance, C'A.'g_c')_50_2'.

GOGs: DDT, bénzens. chiorobenzene, chioroform
2 pCBSA; chidrinated VOGS~ n i

CREFERENGE:. - -
AERIAL PHOTO'SUPPLIED BY CALIFORNIA .

LEGEND .
- Lead Oversight Agency
TR Rwaes

: .j pE—y GSEP 'A_.

]

Unkncs

“SPATIALINFORMATION LIBRARY (hitp /7gis. ca.govs.. s
NORTHEAST. SECTION OF USGS TORRANGE QUADRANGLE -

‘DATE FLOWN: MAY 31, 1994,

 FIGURE 2’
~ SITE AND VICINITY MAP

- FORMER C-6 FACILITY
LOS ANGELES, CALIFORNIA "

RUBIC
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-~ CO ST
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THLS.

OLONG BEACH -

I
ontebello 'jmm o

/ WH

LEGEND

TR

BOUNDARY BETWEEN PHYSIOGRAPHIC =~
=% FEATURES {DOTTED WHERE APPROXIMATE
- OR POORLY DEFINED)

- BOUNDARY OF GROUND WATER BASIN

wotars BOUNDARY OF FURBAY AND WHITTIER AREA

AXIS OF SUBMARINE CANYON

| FORMER G-6 FACILITY TR
LOS ANGELES, CALUFORNIA
- RUBICON

R
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05 Forimer G-6 Facilily

4 Cross Seclion Locations.

' BA1D10 Boein

" INTERNATIONAL
* LIGHT METALS

WESTERN AVENUE.

‘CAPITOL

11 WCE-118
REALTY CORPORATION -

TMW-04

 MWCO1E

JONES=——, '\
| CHEMICAL  xMw-o1

ECOLOGY
GONTROL

INDUSTRIES'| - "

.| KNOX STREET

FARMER
BROTHERS

TORAANCE ELVD.

- SBLOOGT

SITE -

HAMILTON AVE -

VERMONTAVE .~ © . -

‘SBLOSY,

‘CROSS SECTION_ LO"CATIONS 5

" FIGURE4

FORMER C-G FAGILITY
'LOS ANGELES, GALIFOHNIA

RUBICO

G
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" BA1010 Boein

.......................................................... ECDLOGY CONTROL INDUSTRIES
AMERICAN POLYSTYHRENE

FORMER C-B8ITE .. ... ... ... ... ... ... ... ... .. ... . N [ |- PACCAR |

DE-2
4 wee-
| {ABA
wWCCo28
(ABANDGNED)
MW-005/D - -
{030 ABANDONED!

LU

e

CUUREELTL

gl o R

b . mEEEE

ELEVATIGN IN FEET @AMSL) - . .

L, N -

L

ELEVATION IN FEET (AMSL)

fead,

b

--240

HYDROSTRATIGRAPHIC UNITS LEGEND

............. ’ UPPER BELLFLOWER AQUITARD :
R | MBFB. MIDDLE BELLFLCAVER B SAND ' E’ .
. - SmBRM -MIDDLE BELLFLOWER MUD ) ' -
. MIDDLE BELLFLOWERCSAND - . . S
. LOWER BELLFLOWER AQUITARD ) .

- GAGE AQUIFER R L
- GAGE-LYNWOOD AQUITARD . B _ S sz PHEDOMINANTLY FINE-GRAINED STHATA
CLYNWOODAQUIFER e B e ] B

.- BOREHOLE OR MONITORING WELL AND NAME

NOTE . '
CROSS SECTION ADAPTED FROM KENNEDYIJENKS -
CONSULTANTS GROUND WATER STATUS REPORT; OCTOBER

PREDOMINANTLY COARSE-GRAINED STRATA -

2000'AND ENGLAND GEQSYSTEM INC. DRAFT FEASIBILITY
EVALUATION, - JULY 2001:

FORMER C6 FACILITY
- LOS ANGELES, CALIFORNIA

RUB,ICQN
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2005

L FIGURET
" HYDROGRAPHS OF
LOS ANGELES, CALIFORNIA -

 GROUNDWATER WELLS
- 'WCC-1S through WCC-6S

- FORBMER C-6 FAGILITY
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190TH STAEET "SI

NORMANDIE AVE: -

1

KNOX $THEET

- LIGHAMETALS

''''''''''''''''''''''''''''''''''''''''''''''' Sl S LEGEND
' . ' - MW-C1 WATER TABLE/B-SAND MONITCORING WELL )
GB -13.57 ... SHOWING GROUNDWATER ELEVATION (fest MSL)

(WELLS SHOWN IN GRAY WERE NOT USED FOR
" CONTOURING)

_ . = " GROUNDWATER CONTOUR (0’5 1eet|ntervaI)
S e . - mEp . GENERAL GROUNDWATER FLOW DIRECTION . |
' ' [ ] PROPERTY BOUNDARY . :

------ MIGHTYUS’Asd B | SITE |

HAMILTON AVE"

. : A . NOTE:
. : ) -~ - DATESOF GHOUNDWATEH ELEVATION MEASUREMENTS AHE
i  AS FOLLOWS:

WESTERN AVENLIE

. DEL AMQ --Janusry 2004 -
~ MONTROSE - Jariuary 2004 77777777 )
BRG C-5 FACILITY - March - May 2004
ILM - April 2004 =~

JONESL""“'
CHEMICAL

DELAMO BIVD .

- FIG'U.HEQ

- R RN [ s ¢ o s . 2004SITEVICINITY =
S CweE L MR — S - GROUNDWATER ELEVATIONS
R R s - | | e 8 - WATER TABLE/B-SAND

FORMER C-6 FACILITY
LOS ANGELES, GALIFOHNIA

TORRANCE BLVH
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B
_________________________
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:_ ECOLOGY
: - INDUSTRIES] .
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i1 DELAMOBLVD - f

N - JONES
CHEMIGAL

_|POLYSTYRE

| AMERICAN

FARMER
'BROTHERS

HAMILTON AVE -

DEL AMO BLVD
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{C-SAND MONITORING WELL SHOWING
- GROUNDWATER ELEVATION (faat MSL)
- (WELLS SHOWN IN GRAY WERE NOT USED FOR
~-~ CONTOURING) :

.- GROUNDWATER CONTOUR (0.5 1eet|ntervaI)
GENERAL-GROUNDWATER FLOW DIRECTION -
~ " PROPERTY BOUNDARY

CNOTES -
DATES OF GROUNDWATER ELEVATION MEASUREMENTS ARE
| AS FOLLOWS: B

" DEL AMQ - January 2004~
MONTROSE - Jariuary 2004 - .- .
BRG C-6 FACILITY - March - May 2004 o
ILM - April 2004 =

FIGUFlE.'1O _____

2004 SITEVICINITY
GHOUNDWATEH ELEVATIONS -
C-SAND _

: FOHMEH C-6 FACILITY .
"~ LOS ANGELES, CALIFOHNIA
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. FORMER C-6 FACILITY

" INTERNATIONAL
- LIGHT METALS .

" piyi D10 Boeingi0? Forivier C-6 Facil

-~ GAPITOL

BOEING REALTY CORPORATION -

NoAmang

180TH STREET

"ECOLOGY -
'CONTROL

: INDUSTHIE#

PACIFIC GATEWAY

I -l AMERICAN ....................
L__I__POLYSTYRENE ......................
I . sgl:?gg’s ....................................
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—~ PACCAR

""" 'FARMER
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* TOARANCE 4o

0 ..700 ............... B 400 FEET .....

________ APPEQXIMATE

5 ......... S

= .

g LEGEND

=

£ G01 GAGE MONITORING WELL SHOWING |

. @--13-57 - GROUNDWATER ELEVATION -(leat MSL)

(WELLS SHOWN IN GRAY WERE NOT USED'FOR -
~~ CONTOURINGY

GROUNDWATER CONTOUR (0.5 feet interval) -~
- GENERAL GROUNDWATER FLOW DIRECTION
- PROPERTY BOUNDARY

" NOTE:

DATES OF GROUNDWATER ELEVATION MEASUREMENTS ARE -
* AS FOLLOWS:

" DEL AMO - January 2004

MONTROSE - Jariuary 2004 .

- RUBICO]

FIGUHE M

2004 SITE VICINITY
GHOUNDWATEH ELEVATIONS
‘GAGE AQUIFER

. FORMER:C-6 FACILITY .
LOS ANGELES, CALIFORNIA -

o
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